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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an organic 
electrolurninescent (EL) element 

of both polarity capable of emitting light in a simple 
constitution. 

SOLUTION: A transparent electrode 12 comprising 

transparent electrode 

material such as ITO and having a large work function, a 
light emitting layer 

of organic electroluminescent (EL) material including hole 
transport material 

and electron transport material laminated on the 
transparent electrode 12, and 

a backing electrode 16 comprising electrode material of a 

large work function 

such as Au or Al laminated on the light emitting layer 14 
of the organic 

electroliminescent (EL) material are formed on a transparent 
substrate 10 of 

glass or the like. An electron injection layer 20 
comprising metal of Li or Mg 
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having a small work function is roughly equally and 
partially formed in 

islands, holes, stripes, or meshes on each lamination part 
of the light 

emitting layer 14 of the organic electroluminescent (EL) 
material with the 

transparent electrode 12 and the backing electrode 16 at a 

thickness of about 1 

- several tens of &angst;. 
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ABSTRACTED -PUB -NO: JP 1025598 2A 
BASIC-ABSTRACT: 

The EL element has a transparent electrode (12) formed on 
transparent 

substrate (10) . A light emission layer (14) laminated on 
the transparent 

electrode, includes hole and electronic transportation 
materials. 

A back plate (16) consisting of Au and Al electrode 
material is formed on the 

surface of light emission layer. An electron injection 
layer (20) made of 

metals like Li, Mg in the thickness of 1-10 Angstrom is 
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formed on each 

lamination portion of light emission layer, transparent 

electrode and back 

plate. 

ADVANTAGE - Provides light emission with different 
polarities of electrode. 
Simplifies handling. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic EL device which the laminating was carried out to the luminous layer of the 
organic-electroluminescence ingredient which is an electrode material transparent on a transparence 
substrate, and a laminating is carried out to the large transparent electrode of a work function, and this 
transparent electrode, and contains a hole transportation ingredient and an electronic transportation 
ingredient, and this luminous layer, formed the back plate by the large electrode material of a work 
function, and formed the electron injection layer which consists of a small metal of a work function 
between each laminating with the luminous layer of the above-mentioned organic-electroluminescence 
ingredient, a transparent electrode, and a back plate in the condition which can pass through a hole. 
[Claim 2] The above-mentioned electron injection layer is an organic EL device according to claim 1 
currently formed between each above-mentioned electrode and the above-mentioned luminous layer the 
shape of the shape of an island, and a hole vacancy, the shape of a stripe, and in the shape of a mesh. 
[Claim 3] The luminous layer of the above-mentioned organic electroluminescence ingredient is the 
organic EL device according to claim 1 or 2 which was formed in the laminated structure, formed the 
hole block layer in the center, and formed the luminous layer containing luminescent material which is 
respectively different on the both sides. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic EL device used for the flat-surface light 

source or a display. 

[0002] 

[Description of the Prior Art] The conventional (electroluminescence), for example, organic 
electroluminescence, component forms the anode plate of the ITO film of translucency in a glass 
substrate, and is carrying out the laminating of the electronic transportability luminescent material, such 
as hole transportation ingredients, such as a triphenylamine derivative (TPD) which is an organic 
electroluminescence ingredient, and an aluminum chelate complex (Alq3), etc. to the top face. And 
cathode, such as aluminum, Li, Ag, Mg, and In, is formed in the top face. A predetermined electrical 
potential difference is impressed between the anode plate of the ITO film, and the cathode which is back 
plates, such as aluminum-Mg, and this organic EL device produces luminescence. 
[0003] 

[Problem(s) to be Solved by the Invention] Here, impregnation of a hole is made from ITO with a large 
work function to a luminous layer, and EL emits light by supplying an electron fi-om the small cathode 
of a work fiinction. Therefore, if the polarity of this ITO and back plate is made reverse and a reverse 
bias is applied, impregnation of the above-mentioned hole and an electron cannot take place easily, and 
luminescence will not be seen. Moreover, if it is a reverse bias in the case of the structure which carried 
out the laminating of an electronic transportation ingredient and the hole transportation ingredient one 
by one, luminescence will not be carried out even if a hole and an electron are poured in slightly. 
Therefore, in one organic EL device, the component in which EL Ixmiinescence by amphipathy is 
possible did not have the former. 

[0004] This invention was made in view of the above-mentioned Prior art, is an easy configuration and 

aims at offering the organic EL device which can emit light by amphipathy. 

[0005] 

[Means for Solving the Problem] This invention is transparent electrode materials, such as ITO, on 
transparence substrates, such as glass. The large transparent electrode of a work function, The luminous 
layer of the organic electroluminescence ingredient which a laminating is carried out to this transparent 
electrode, and contains a hole transportation ingredient and an electronic transportation ingredient, A 
laminating is carried out to the luminous layer of this organic electroluminescence ingredient, and the 
back plate by the large electrode material of work functions, such as Au and aluminum, is formed. It is 
the organic EL device which formed [ shape / of the shape of the shape of an island, and a hole vacancy, 
the shape of a stripe, and a mesh ] ahnost equally partially the electron injection layer which becomes 
each laminating part with the luminous layer of the above-mentioned organic electroluminescence 
ingredient, a transparent electrode, and a back plate from metals, such as Li, Mg, etc. with a small work 
function, at the thickness of 1 - about lOA of numbers. 

[0006] Moreover, it is the organic EL device which formed the hole block layer in the center by having 
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made the luminous layer of the above-mentioned organic electroluminescence ingredient into the 
laminated structure, and formed the luminous layer containing luminescent material which is 
respectively different on the both sides. 

[0007] When the forward bias potential to which the organic EL device of this invention used the 
transparent electrode side the anode plate, and used the back plate side as cathode is impressed, while 
impregnation of a hole is performed from transparent electrodes, such as ITO with a high work function, 
to the luminous layer of an organic electroluminescence ingredient, in the back plate side which is 
cathode, impregnation of an electron is performed from electron injection layers, such as Li with a low 
work fiinction. Moreover, when the reverse bias potential which made the transparent electrode side as 
cathode and made the back plate side the anode plate conversely is impressed, while impregnation of a 
hole is performed from back plates, such as Au with a high work fiinction, to the luminous layer of an 
organic electroluminescence ingredient, in the transparent electrode side used as cathode, impregnation 
of an electron is performed from electron injection layers, such as Li with a low work function. 
[0008] Moreover, by having formed the luminous layer containing luminescent material which is 
respectively different in the luminous layer of an induction ingredient, the potential of a transparent 
electrode and a back plate is with the time of forward bias and a reverse bias, impregnation of a hole is 
prevented by the central hole block layer to an adjacent layer, and different luminescence is enabled. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
based on a drawing. Drawing 1 and drawing 2 show the first operation gestalt of the organic EL device 
of this invention, and the organic EL device of this operation gestah is formed in the front face of the 
transparence substrates 10, such as glass, transparence resin, and a quartz, at the thickness whose 
transparent electrode 12 which consists of a transparent large metallic material of work functions, such 
as ITO, is about 1 micrometer so that it may illustrate. The luminous layer 14 by the organic 
electroluminescence ingredient is formed in the front face of a transparent electrode 12 at the thickness 
which is about hundreds of A. And the back plate 16 which consists of a large metal of work fimctions, 
such as Au and aluminum, is formed in the front face of a luminous layer 14 at the thickness which is 
about lOOOA. 

[0010] Between a transparent electrode 12 and a luminous layer 14 and between the back plate 16 and 
the luminous layer 14, the electron injection layer 20 of the shape of the shape of an island and a hole 
vacancy is respectively formed in the pole film which is about several angstroms equally at the 
predetermined spacing. The electron injection layer 20 is formed with the small metal of work fimctions, 
such as Li and Mg. Moreover, this electron injection layer 20 may be formed the shape of a stripe, and 
in the shape of a mesh, and that thickness can be suitably set up by the thickness of 1 - about lOA of 
numbers that what is necessary is just the thickness in which electron injection is possible. 
[001 1] The luminous layer 14 of an organic electroluminescence ingredient consists of a charge of an 
admixture with which the hole transportation ingredient and the electronic transportation ingredient were 
mixed. As a hole transportation ingredient, there are a triphenylamine derivative (TPD), a hydrazone 
derivative, an arylamine derivative, etc. among the parent ingredients of a liuninous layer 14. Moreover, 
as an electronic transportation ingredient, the aluminum chelate complex (Alq3) which is green 
luminescent material, the distyrylbiphenyl derivative (DPVBi) which is blue luminescent material, other 
OKIS A diazole derivatives, a bis-CHIRIRU anthracene derivative, a benzooxazole thiophene derivative, 
perylenes, and thiazoles are used. As a dopant for fiirthermore carrying out a long wavelength 
luminescent color modulation, a dicyanomethylene derivative (DCM) and the Nile red (Nile Red) are 
added, a coumarin 540 (C540) etc. is suitably added as a green luminescent material, and the 
luminescent color of arbitration is obtained. Moreover, the mixing ratio of a hole transportation 
ingredient and an electronic transportation ingredient can be suitably changed in 10:90 thru/or 90:10. 
[0012] The manufacture approach of the organic thin fihn EL element of this operation gestalt forms the 
transparent electrode 12 by ITO etc. on a substrate 10 first at the whole surface by the thin film coating 
technology in the vacuum of the usual vacuum deposition, flash plate vacuum evaporationo, and 
sputtering and others. Next, the electron injection layers 20, such as Li and Mg, are formed with 
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masking by the approach of the arbitration of the above-mentioned vacuum thin fibn coating technology 
the shape of the shape of an island, and a hole vacancy, the shape of a stripe, in the shape of a mesh, etc. 
Next, the luminous layer 14 of an organic electroluminescence ingredient is formed in the front face of a 
transparent electrode 12 and the electron injection layer 20 by the approach of the arbitration of the 
above-mentioned vacuum thin film coating technology. Furthermore, the electron injection layers 20, 
such as Li and Mg, are formed in the front face of the luminous layer 14 of an organic 
electroluminescence ingredient with masking like the above by the approach of the arbitration of the 
above-mentioned vacuum thin film coating technology the shape of the shape of an island, and a hole 
vacancy, the shape of a stripe, in the shape of a mesh, etc. And the back plate 16 by Au, aluminum, etc. 
is formed in the front face by the approach of the arbitration of the above-mentioned vacuum thin film 
coating technology. 

[0013] Next, the protective layer which is not illustrated is suitably formed in the front face of a back 
plate 16. Protective layers are aluminum, Ag, and a thing that covers a back plate with resin etc. further. 
[0014] A degree of vacuum is 6xlO-6Torr, and, in the case of an organic electroluminescence ingredient, 
forms vacuum evaporationo conditions with the evaporation rate of 50A/sec here. Flash plate vacuum 
deposition drops 300-600 degrees C of organic electrolummescence ingredients beforehand mixed by 
the predetermined ratio in the source of vacuum evaporationo preferably heated at 400-500 degrees C, 
and evaporates an organic electroluminescence ingredient at a stretch. Moreover, the organic 
electroluminescence ingredient is held into a container, the container is heated quickly, and it may be 
made to vapor-deposit at a stretch. 

[0015] While impregnation of a hole 22 is performed from the transparent electrodes 12, such as ITO 
with a high work fimction, to the luminous layer 14 of an organic electroluminescence ingredient as 
shown in drawing 1 when the forward bias potential to which the organic EL device of this operation 
gestalt used the transparent electrode 12 side the anode plate, and used the back plate 16 side as cathode 
is impressed, in the back plate 16 side which is cathode, impregnation of an electron 24 is performed 
from the electron injection layers 20, such as low Li of a work fimction, and Mg. And EL luminescence 
arises by the hole transportation ingredient in a luminous layer 14, the electronic transportation 
ingredient, and other luminescent material. Moreover, while impregnation of a hole 22 is performed 
from the back plates 16, such as Au, aluniinuni, etc. witli a high work function, to the luminous layer 14 
of an organic electroluminescence ingredient as shown in drawing 2 when the reverse bias potential 
which made the transparent electrode 12 side as cathode, and made the back plate 16 side the anode 
plate is impressed conversely, in the transparent electrode 12 side used as cathode, impregnation of an 
electron 24 is performed from the electron injection layers 20, such as Li, Mg, etc. with a low work 
fimction. 

[0016] According to the organic EL device of this operation gestalt, even if the polarities of the potential 
impressed to a transparent electrode 12 and a back plate 16 are any, light can be emitted effectively, and 
the organic EL device which does not ask the polarity of an electrode is made into ability. 
[0017] Next, the second operation gestalt of the organic EL device of this invention is explained based 
on drawing 3 . The same member as the above-mentioned operation gestalt attaches the same sign, and 
omits explanation here. The organic EL device of this operation gestalt is what made the luminous layer 
14 the laminated structure, it forms the hole block layers 26, such as an OKISA diazole derivative (tBu- 
PBD) and a phenan ROTORORIN derivative (bathocuproine), in the center of a luminous layer 14, 
forms the mixolinmion 28 of TPD, Alq3, and DCM in the transparent electrode 12 side of the side of 
one of these, and forms the mixolimnion 29 of TPD, Alq3, and C540 in the back plate side of another 
side. 

[0018] In this luminous layer 14, permeation is prevented for the hole 22 into which the back plate 16 
was poured for the transparent electrode 12 from the transparent electrode 12 in the anode plate at the 
time of the forward bias of cathode by the interface of a mixolimnion 28 and the hole block layer 26, 
and orange luminescence is obtained by that DCM by the mixolimnion 28. Moreover, permeation is 
prevented for the hole 22 into which the back plate 16 was pom-ed for the transparent electrode 12 from 
the back plate 16 in cathode at the time of the reverse bias of an anode plate by the interface of a 
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mixolimnion 29 and the hole block layer 26, and green luminescence is obtained from C540 of a 
mixolimnion 29. 

[0019] According to the organic EL device of this operation gestalt, luminescence which is different 
with a single component is obtained, and the miniaturization of an organic EL device and the application 
as a color display are opened. 

[0020] In addition, the thickness or the ingredient of that metal, a configuration, and the formation 
approach are not asked that the organic EL device of this invention forms the luminous layer of an 
organic electroluminescence ingredient in inter-electrode [ of a work function / high ], and should just 
form partially the thin electron injection layer of the small metal of a work function in that electrode 
surface. 
[0021] 

[Effect of the Invention] Without the organic EL device of this invention asking the polarity of a 
transparent electrode and a back plate, it is usable, the application of an organic EL device is extended, 
and handhng will also become easy. Moreover, different luminescence by changing the polarity of an 
electrode can also be obtained, and two or more functions with one component can be demonstrated. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical sectional view showing the condition at the time of the forward bias of the 
EL element of the first operation gestalt of this invention. 

[Drawing 2] It is the typical sectional view showing the condition at the time of the reverse bias of the 
EL element of the first operation gestalt of this invention. 

[Drawing 3] It is the sectional view showing the EL element of the second operation gestalt of this 
invention. 

[Description of Notations] 
10 Substrate 

12 Transparent Electrode 
14 Luminous Layer 
16 Back Plate 

20 Electron Injection Layer 
22 Hole 
24 Electron 
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